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definition of, 146 
metabolic inhibitors and, 
155-56 
nitrophenols and, 203, 204 
oxygen concentration and, 
148, 149, 151, 154, 157, 
164-66 
phosphorylation and, 159, 
160 


products of, 146-48, 152, 
153 


rate of, 148 
types of, 146, 147 
see also Pasteur effect 
Fertilization, water distri- 
bution and, 335 
Fertilizers, frost resistance 
and, 247 
Fluorescence 
photosynthesis and, 55-71, 
73, 78 
see also Chlorophyll, 
fluorescence of 
Fluorine compounds 
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air content of, 307 
damage by, 302-9 
emission of, by plants, 
308, 309 
enzyme activity and, 307 
photosynthesis and, 307 
soil content of, 307, 308 
toxic mechanism of, 307 
toxicity to animals, 302 
see also Gas damage, 
fluorine compounds; and 
specific compounds 
Folic acid, see Vitamin B 
Frost resistance, 245-50, 
264-66 
carbohydrate content and, 
247, 248 
environmental factors in, 


fertilizers and, 247 

injury, 245 

measurement and control 
of, 245 

metabolism and, 246, 247 

morphological factors in, 


photoperiod and, 247 
plasmolysis and, 249, 250 
proteins and, 249 
theory of, 265, 266 
water content and, 248 
Fructose, metabolism by 
yeast, 163 
Fruits, auxin and, 189, 190 


G 


Gas damage, 293-318 


American Smelting and 
Refining Co. studies on, 
296-99 

ammonia, 310 

Boyce Thompson Institute 
study on, 301-2 

carbon monoxide, 316 

chlorine, 309 

ethylene, 315 

fluorine compounds, 302-9 

atmospheric analyses of, 
307 

evolution from plants, 
308-9 

fumigation experiments 
and, 306-7 

toxicity mechanism of, 
307 

uptake from soil of, 307-8 

hydrogen chloride, 309 

hydrogen cyanide, 316, 317 

hydrogen sulfide, 317 

iodine, 309 

mechanism of, 317, 318 

mercury vapor, 310, 311 

nitrogen oxides, 310 

Selby report on, 295-96 

smog, 311-15 

sulfur compounds, 315-17 
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Sulfur dioxide, 293-302 
Trail investigation on, 299- 
301 
Genes, chlorophyll synthesis 
and, 118, 139, 140 
Genetics 
cytoplasmic inheritance, 
chloroplasts and, 137 
frost resistance and, 247 
Germination, auxin freeing 
in, 185 
Glucose, utilization by yeast, 
161-63 
Glutamine 
formation of, 28 
tissue culture and, 286 
Glutathione, copper complex 
with, 39 
Glycine, protoporphyrin 
synthesis and, 119-23, 
126, 139 
Glycolic acid, photosynthesis 
and, 95 
Glycolysis 
anabolism and, 161 
coenzyme I and, 157-59 
definition of, 145 
oxygen concentration and, 
157 
see also Pasteur effect 
Grasses, heat resistance of, 
260 
Grassland, weed control of, 


Growth 
hormones, see Auxins 
nitrophenols and, 204° 
phenoxyacetates and, 213 
regulators 
synthetic, 220-21 
see also Growth sub- 
stances 
see also Morphogenesis 
Growth substances, 269-94 
biological tests for, 174, 


chemical identity of, 175-79 

cocoanut milk and, 285 

development and, 184-90 

formation of, 179-84 

indoleacetaldehyde con- 
version, 181-82 

indoleacetaldehyde for- 
mation from precursors, 
182-84 

inactivation of, 190-94 

inhibitors of, 173-74, 186, 
188 

drought resistance and, 


mineral nutrition and, 179- 


neutral growth substance, 
173, 181, 182 
occurrence of, 169-94 
occurrence of regulators 
and, 184-90 
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potassium content and, 19 

respiration and, 191 

toxic actions of, 210-19 

tryptophane conversion, 
180-81 

see also Auxins; Indole- 
acetic acid; and specific 
compounds 

Gynophores, calcium uptake 

and, 18 


H 


Heat resistance, 259-66 
factors affecting, 261, 262 
of grasses, 260 
ions and, 262-64 
measurement of, 259-61 
theory of, 262-64 
water content and, 261 

Hematin compounds, in 

cells, 33 
Heme 
bile pigment formation 
and, 12 
biosynthesis of, 129, 130 
photosynthesis and, 130 
Hemoglobin, in root nodules, 
128 
Herbaceous species, weed 
control of, 217-18 

Herbicides, 199-210 

growth regulators as, 
210-19 . 

see also individual com- 
pounds 

Hexoses, photosynthetic 

origin of, 92-95, 104 

Hill reagents, 107-9 
oxygen and, 110-11 

Histamine, hemolysis and, 

0 


Horticultural crops, weed 
control of, 216 
Humidity, see Drought 
resistance 
Hyaluronidase, synovial 
membranes and, 330 
Hydrocarbons 
herbicidal effects of, 206-9 
phytotoxicity of, 208 
Hydrochloric acid gas, 
damage by, 309 
Hydrogen 
photoreduction and, 105, 


transfer of, chlorophyll 
and, 76 
Hydrogen fluoride, damage 
by, 302 
Hydrogen iodide, damage by, 
309, 310 
Hydrogen ions 
concentration of, toxicity 
and, 202 
potassium accumulation 
and, 14 





secretion of, 12 
tissue exchange of, 329 
transport of ions and, 14, 15 
Hydrogen sulfide, damage 
by, 317 
Hydrogen transporters, 
photosynthesis and, 111 
Hydroxylamine, photosyn- 
thesis and, 99 


I 


Indoleacetaldehyde 

growth and, 173 

intermediary in auxin 
formation, 181, 182 

neutral growth substance 
and, 181 

precursors of, 182, 183 

tuber development and, 186 

Indoleacetic acid 

apical development and, 
280-82 

auxin relation to, 176-78 

compounds with, 169-70 

control of formation of, 
193 

destruction of, 213 

enzymatic formation of, 
180, 182 

growth promotion by, 175, 
178 

oxidation of, 190-92 

photoinactivation of, 191- 
93 


respiration and, 191 

reversible inactivation of, 
193 

tests for growth effect of, 


tissue culture and, 238 
tryptophane as precursor, 
179-81 
see also Auxins 
Indolepyruvic acid, auxin 
formation and, 183 
Inositol, synthesis of, boron 
and, 36 
Insecticides 
hydrocarbons and, 207 
nitrophenols as, 205 
Iodine, damage by, 309, 210 
Ions 
accumulation of, 9-17 
binding of, chelating 
agents and, 333 
cell binding of, 333 
cell uptake of, 326 
chemical combination and, 
5-9 
decarboxylation and, 30 
diffusion theory, 336 
enzyme activity and, 45-47 
heat resistance and, 262 
ion exchange, Donnan 
equilibrium and, 3-4 
tissue culture and, 231, 232 


transport of, 1-20 
see also Minerals 
Iron 

arginase activity and, 31 

chlorophyll synthesis and, 
25, 26, 34 

citric acid cycle and, 35, 36 

complex ion formation, 34 

deficiency of, 34-36, 40, 
43, 46 

ferric-ferrous forms, 34 

heavy metal relations, 34, 
46 

heme synthesis and, 129, 

3 

in leaves, 5, 7 

nutrition and, 32-36 

organic complexes with, 5 

peptidase activity and, 31 

peroxidase activity and, 
36 

photosynthesis and, 35, 110 

porphyrin synthesis and, 
126 

porphvrin systems and, 

protein combination with, 
35 

removal of, 11 

tissue culture and, 233 

transport of, 19 

uptake of, 6, 7 

Isopropyl phenylcarbamate 

herbicidal effects of, 219, 
220 

physiological effects of, 
219 


Isotopes 
permeability studied by, 


K 


Krebs cycle, see Citric acid 
cycle 


L 


Laccase, activity of 
copper and, 39 
manganese and, 39 

Lactic acid, production of, 

fermentation and, 
147-48 
Leaves 
auxin and, 186, 187, 280- 
82 
chlorine injury of, 309 
cytochrome in, 33 
development of, 271-84 
auxin and, 280-82 
fluorine injury of, 303 
herbicides and, 211, 212 
iron in, 19 
mineral content of, 4, 5 
movements of, 187 
phosphate uptake by, 6, 19 
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smog injury of, 312, 314 
sulfur dioxide injury of, 
293-94, 299 
vascular system of, 272-75 
zine in, 8 
see also Chlorophyll 
Leukocytes, permeability of, 


Light 
auxin formation and, 188 
chlorophyll formation and, 
133, 136 
heat resistance and, 261 
ion accumulation and, 12 
see also Photosynthesis 
Lipids 
membrane behavior of, 2, 3 


M 


Magnesium 
cell division and, 27 
chlorophyll and, 26 
activation of, 60, 63 
synthesis of, 130, 131, 
135, 136 
citric acid cycle and, 27, 
29, 30 


enzyme activity and, 26, 27, 


45, 46 
heat resistance, 264 
in leaves, 5 
organic complexes with, 5 
peptidases and, 31 
peroxidase of leaves and, 


photosynthesis and, 28 
in roots, 4 
‘*total metal effect’’ and, 
45, 46 
veast electrolytes and, 331 
Maleic hydrazine 
herbicidal effect of, 220 
phytotoxicity and, 220 
Malic acid, photosynthesis 
and, 94, 95, 103 
Manganese 
amino acid syntheses and, 


arginase activity and, 31 
auxin action and, 174 
carbon dioxide fixation and, 
30 
carboxvlase activity and, 
45 
chlorophyll synthesis and, 


7 
deficiency of, 36, 46 
enzyme activity and, 26, 27 
hexokinase activity and, 46 
indoleacetate oxidation and, 
190, 191 
iron deficiency and, 35 
laccase activity and, 39 
in leaves, 5 
nitrate assimilation and, 
32, 282 
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nutrition and, 29-32 
organic acids and, 29-32, 
35 


organic complexes with, 5 
peptidase activity and, 31 
peroxidase activity and, 36 
photosynthesis and, 35, 109 
respiration and, 31 

root growth and, 6 

tissue culture and, 233 
‘*total metal effect’’ and, 


45 
toxicity of, 36 
uptake of, 7 


Membranes 
artificial, transport through, 


336 
cells of 
chelation and, 5 
lipid, 2, 3, 15 


transport through, 1-2, 15 
Mercury vapor, damage by, 
310 
Meristems, apical, see 
Apical meristems 
Metabolic inhibitors 
Pasteur effect and, 155, 156, 
160 
phosphorylation and, 160 
photosynthesis and, 99, 106, 
107 
Metabolism, see Carbohy - 
drate metabolism; and 
Respiration 
Metal binding, removal and, 


Metastable state 
in photosynthesis, 57-58 
reversible bleaching in 
chiorophyll and, 59 
2-Methyl-4-chlorophenoxy - 
acetic acid (Methoxone) 
on growth, 210-19 
mineral uptake and, 213 
Meyerhof quotient, definition 
of, 150 
Minerals 
absorption and transport of, 
1-20 
accumulation in, 9-13 
carrier systems in, 13, 14 
cell metabolism and, 9-15, 
17, 33 
chemical combination and, 
5-9 
in conducting svstem, 18, 
19 
cytoplasm structure and, 
14-17 
diffusion and, 2-3 
Donnan equilibrium and, 
3-5 
light and, 12 
mitochondria and, 16 
in roots, 3-5, 17, 18 
surface potentials and, 15 
chelation and, 5, 7 
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complex metal ions, 34, 47 
heat resistance and, 262 
iron deficiency by, 34 
nutrition and, 25-47 
requirements for, tissue 
culture and, 231-34 
in soil, 3 
“total mineral effect,’’ 45, 
46 
uptake of, phenoxyacetates 
and, 213 
Mitochondria 
ion transfer and, 16 
metabolism and, 16 
Molecules, excitation energy 
in, conversion of, 56-57 
Molybdenum 
ascorbic acid formation 
and, 43, 44 
deficiency of, 41-43 
enzyme activity and, 43 
iron deficiency and, 43, 44 
nitrogen fixation and, 42-44 
nutrition and, 41-44 
organic complexes with, 5 
pigments and, 44 
role of, 42-43 
in nutrition, 42 
tissue culture and, 233 
tolerance to, 44 
toxicity of, 44 
uptake of, 7 
Morphogenesis, experimen- 
tal, 269-89 
on apical meristems, 269- 
89 
differentiation and, 270 
growth regulators and, 
280-82, 287 
surgical treatment and, 
271-77 
tissue culture and, 284-89 
in vascular plants, see 
Apical meristems, mor- 
phogenesis on, experi- 
mental 
vitamins and, 287 
Muscle 
ion exchange in, 326, 327, 
331, 333 
osmotic behavior of, 330 
permeability of, 326, 330 
phosphate uptake by, 336 
resting potentials of, ions 
and, 327 


N 


Naphthalenes 
drought resistance and, 253 
herbicidal effect of, 207, 
208 
Narcotic substances, photo- 
synthesis and, 56, 61, 
63-73 
Nerve 
action potentials in, sodium 
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and, 326 
conduction in 
acetylcholine and, 326 
ions and, 326 
electrical characteristics 
of, 326 
ion exchange of, 327, 331, 
333 


membrane of, permeability 
of, 326 
potassium loss and anoxia, 
327 
sheath permeability of, 328 
Nitrates 
assimilation of 
manganese and, 32 
tissue culture and, 232, 
237 
vitamins and, 236 
reduction of 
molybdenum and, 42-44 
porphyrins and, 33 
tissue culture and, 286 
uptake and fate of, 6 
Nitrites, nitrogen metabolism 
and, 6 
Nitrogen 
fixation of, sulfur and, 44 
inorganic, source in tissue 
culture, 232 
in leaves, 5 
metabolism, uptake and, 6 
oxides, damage by, 310 
reduction of, molybdenum 
and, 42-44 
supply of, frost, heat, and 
drought resistance, 265 
tissue content of, herbi- 
cides and, 212 
transport of, 18 
Nutrients, inorganic, absorp- 
tion and transport of, 
1-20 
Nutrition 
isolated organs, require- 
ments of, 231-40 
isolated tissues, require- 
ments of, 231-40 
auxins and, 238, 239 
inorganic, 231-34 
organic, 234-38 
vitamins and, 235, 236 
minerals and, 25, 47 


oO 


Oils 
nerbicidal effects of, 206-9 
phytotoxicity of, 207-8 
Olefin gases, damage by, 
315, 316 
Organic acids, ion transport 
and, 10, 11 
Organs, nutritional require - 
ments of, 231-40 
Osmotic pressure 
of cells 





drought and, 253, 254 
heat and, 262 
isotonic concentration, 
diversity of, 335 
Osmotic work, metabolism 
and, 9 
Ovary, auxin in, 189 
Oxidation-reduction poten- 
tials, of metal ion 
complexes, 47 
Oxygen 
concentration of, fermenta- 
tion and, 148, 149, 151, 
154, 164-66 
deficiency of 
capillary permeability 
and, 330 
potassium loss from cells 
in, 327 
photosynthesis and, 74-77 
evolution of, 107-13 
isotope studies of, 88, 89 
poison effects on, 99 


P 


Pasteur effect, 145-67 
absence of, 154, 155 
coenzyme I and, 157-59 
definition of, 149, 156 
demonstration of, 151-54 
explanation of, 157-67 
factors affecting, 154 
inhibition of, 155, 156 
oxidative anabolism and, 

160-67 
phosphate cycle and, 159, 
160 


see also Respiration 
Pectins, salt absorption and, 
+ 


Pentachlorophenol, herbicidal 
effects of, 209 
Peptidases, activity of, ions 
and, 31 
Permeability, 323-37 
active ion transport, 331, 
332 


constants of, 326 
drought resistance and, 255 
heat resistance and, 264 
to inorganic substances, 
326-31, 333, 334 
isotope tracer studies, 324 
multicellular membranes, 
328 
theory of, 336, 337 
Peroxidases 
activity of 
ions and, 36 
porphyrins and, 33 
indoleacetate inactivation 
and, 192 
Phenol oxidases 
activity of, boron and, 37 
activity of, copper and, 
38-40 





chloroplasts and, 40, 110 
in tissues, 33 
Phenoxyacetic acid, growth 
promotion by, 175 
Phenoxyacetic acid deriva- 
tives 
animal toxicity of, 218, 219 
—e effects of, 210, 
21 


crop yields and, 214, 215 
growth and, 211, 213 
herbicidal effects of, 214-19 
mineral uptake and, 213 
penetration of, 211 
persistence in soil, 218 
phytotoxicity of, 210-14 
post-emergence application 
of, 214-16 
pre-emergence application 
of, 216-17 
seed production and, 216 
translocation of, 211 
weed control and, 214-18 
see also individual species 
see also 2,4-Dichlorophen- 
oxyacetic acid; 2-Meth- 
yl-4-chlorophenoxyacetic 
acid; and, 2,4,5-Trichlo- 
rophenoxyacetic acid 
Phloem 
herbicide movement in, 211 
water and salt transport in, 
18, 19 
Phosphatase, calcium and, 
26 


Phosphates 
cell uptake of, 3, 5-8, 18, 
331, 335, 336 
permeability to, 330 
solubilizing effect of, 333 
tissue culture and, 232, 234 
transport of, 19 
uptake by yeast, 325 
Phosphoglyceric acid, photo- 
synthesis and, 68, 81, 
90-93, 98-105 
Phosphorus 
carbohydrate metabolism 
and, 27, 28 
metabolism of, 27-29 
protein synthesis and, 28 
pyridoxyl phosphate, 28 
Phosphorylation 
boron and, 37 
2,4-dichlorophenoxyacetic 
acid and, 12 
enzymes in, 27, 28 
glycolysis rate and, 159 
inhibitors of, 160 
ion transport and, 11, 12 
magnesium and, 26 
nitrophenols and, 204 
Pasteur effect and, 159-60 
photosynthesis and, 28 
potassium and, 25 
protein synthesis and, 12 
sugar utilization and, 234 
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zinc and, 37 
Photochemistry 
metastable state and, 57-58 
in photosynthesis, 54-56 
Photoperiodism, frost resis- 
tance and, 247-48 
Photoreduction 
algae and, 106 
hydrogen evolution and, 
106 


photosynthesis and, 105-7 
Photosynthesis, 53-85 

carbon dioxide reduction, 
107 

carbon dioxide uptake and, 
68, 78, 79, 81-83, 90, 92, 
96, 98-100 

carbon isotope studies of, 
90, 91 

carbonic anhydrase and, 
110 


catalase and, 110 

chemical kinetics of, 73-75 

chlorine and, 26 

chlorophyll fluorescence 
and, 54-71, 73, 78 

chlorophylls in, 135 

chloroplast reactions, 107- 
13 

copper and, 40 

cyanide inhibition of, 71-73, 
81 

dark fixation after, 96-101 

poison effects on, 99, 100 

exchange reaction in, iso- 
tope studies, 90, 91 

excitation energy conver- 
sion in, 56-71, 73, 74 

fluorine injury and, 307 

heme pigments in, 115, 118, 
130 


hypothetical 2-carbon ac- 
ceptor and, 101-5 

induction periods of, 77-82 

inhibition by radiation, 73 

inorganic ions in, 109-10 

intermediates in, 91-96 

ion effects on, 109, 110 

iron and, 35 

kinetics and chemistry of, 
87-113 

magnesium and, 26 

manganese and, 35 

metabolic inhibitors and, 
72 

metastable state and, 57-58 

narcotic influences and, 56, 
61, 63-73 

one-carboxylation cycle 
and, 104-5 

oxygen effect on, 74-77 

oxygen as Hill reagent, 110, 
111 

oxygen production by, 80, 
99 


phenoxyacetates and, 213 
phosphoglyceric acid and, 
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68, 81, 90-93, 98-105 
phosphorylation and, 28 
photochemistry of, 54-56 
photoreduction and, 106-7 
photosynthetic unit, 73-75 
physical background of, 53- 

85 


chlorophyll fluorescence 
in, 54-56 
photochemistry in, 54-56 
protein synthesis and, 89, 
90 


quantum yields in, 82-85 
reduction processes in, 68 
respiration and, 54, 72, 
88-90 
oxygen isotope studies, 88, 
89 


saturation rate, oxygen on, 
75-77 
sulfur dioxide injury and, 
297, 298 
two-carboxylation cycle 
and, 102-4 
Phototropic responses, 193 
auxin inactivation and, 193 
Phycocyanins, 128 
Phycoerythrins, 128 
photosynthesis and, 129 
Phytotoxicity, 199-210 
assessment of, 200-3 
of growth regulators, 210-19 
hydrogen ion concentration 
and, 202 
see also individual com- 
pounds 
Pigments 
biosynthesis of, 115, 141 
see also Anthocyanins; 
Chlorophyll; and related 
substances 
Plasmolysis 
frost resistance and, 250 
heat resistance and, 261 
Pollen, auxin in, 189 
Polysaccharides, synthesis 
of, 162 
Porphyrins 
biosynthesis of, 119-27 
identification of, 137-39 
Potassium 
absorption of, 3, 8 
accumulation of 
growth regulators and, 19 
metabolism and, 13, 14 
bacterial exchange of, 330, 
333 


cell exchange of, 326, 327, 
330, 331, 333 

cell organization and, 25 

cell loss in anoxia, 327 

chlorophyll synthesis and, 
25 


deficiency of, 331 

drought resistance and, 
256, 258 

enzyme systems and, 25 
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heat resistance and, 264 
ion carrier systems and, 


iron and, 25, 26, 32-34 

in leaves, 5 

phosphate assimilation and, 
336 


phosphorylation and, 25 
photosynthesis and, 109 
protein binding of, 8, 25 
in roots, 4 
supply of, ionic composi- 
tion of plant and, 4 
tissue content of, phenoxy - 
acetates and, 213 
yeast exchange of, 331 
Potassium cyanate, herbici- 
dal effects of, 209 
Prodigiosin, biosynthesis 
of, 124 
Proteins 
auxin binding by, 170 
heat resistance and, 263 
synthesis of 
apical meristems and, 
86 


ion accumulation and, 12 
oxidative anabolism and, 
161 
phosphorylation and, 28 
photosynthesis and, 89, 
90 
tissue content of 
frost resistance and, 249 
herbicides and, 212, 213 
Protochlorophyll, chloro- 
phyll and, 131-34, 139 
Protoplasm 
drought resistance and, 
252-55 
viscosity of, 255 
Protoporphyrins 
biosynthesis of, 119-27, 
139 
chlorophyll precursor, 131 
chlorophyll synthesis and, 
26, 34 
magnesium and, 131 
pigment synthesis from, 
115, 129-31, 139 
Pyridoxine, tryptophane 
formation and, 183 
Pyridoxyl phosphate, trans- 
amination and, 28 
Pyrroles, porphyrin synthe- 
sis and, 123-25 
Pyruvic acid, photosynthesis 
and, 91, 93, 94, 103 


Q 


Quinone, photosyntheses and, 
108, 112 


R 


Red blood cells 


SUBJECT INDEX 


fatty acid penetration of, 
333 


hemolysis, 330, 334, 335 
permeability of, 329, 330, 
334 


Resistance 

drought, see Drought resis- 
tance 

frost, see Frost resistance 

frost, drought, and heat 

relations between, 264-66 
theory comparisons of, 

265-66 

heat, see Heat resistance 

Respiration, 145-67 

acetaldehyde and, 158 

ascorbic acid and, 38 

azide and, 11 

carbon dioxide production 
and, 146 

cold and, 246, 247 

cyanide and, 11 

growth substances and, 191 

ion transfer and, 9-11,13-15 

Krebs cycle and, 16 

metabolic inhibitors and, 
155, 156, 160 

mitochondria and, 16 

nitrogen metabolism and, 6 

nitrophenols and, 203-5 

osmotic work and, 9 

Pasteur effect in, 145-67 

phosphate uptake and, 5 

phosphorylation and, 159, 
160 

photosynthesis and, 28, 54, 
72, 88-90 

protein synthesis and, 89- 
90 


salt uptake and, 9-11, 33 
sulfur dioxide and, 298 
in tissue culture, 239 
water transport and, 17 
Reversible bleaching, in 
chlorophyll, 59 
metastable state and, 59 
Roots 
auxin and, 188, 189 
formation of, 188 
growth of, 6 
inhibitors of, 211 
manganese and, 32 
mineral content of, 4 
mineral uptake by, 3-5, 7 
respiration and, 10 
nodules of, heme com- 
pounds in, 33 
respiration of, 11 
surface potential of, 15 
thiamine synthesis by, 235 
tissue culture of, 231, 232, 
234, 235, 238 
transport across, 17, 18 


Ss 


Salt 





exchange in frogs, 328, 329 
uptake by plants, 324 
see also Minerals 
Scutellum, auxin inactivation 
in, 185 
Seeds, auxin in, 185, 189 
Selby report, 295, 296 
Smog 
aerosols, 314, 315 
damage by, 311-15 
oxygenated organic compo- 
nents and, 312-14 
sulfur dioxide and, 313 
Smoke, damage by, 293 
Sodium 
absorption of, 4, 8 
bacterial exchange of, 330 
cell permeability to, 324, 
330 
muscle contraction and, 
326, 328, 331, 333 
nerve conduction and, 326, 
327, 333 
protein binding of, 332 
in roots, 4 
Soil 
fluorine in, 307 
herbicide persistence in, 
218 
inorganic nutrients in, 3 
Starch, tissue content of, 
herbicides and, 212 
Stems, auxin in, 187 
Streptomycin 
chlorophyll formation and, 
136, 137 
chloroplasts and, 137 
Sucrose, root nutrition and, 
234, 235 
Sugars 
drought resistance and, 256 
frost resistance and, 248 
tissue content of, herbicides 
and, 212, 216 
tissue culture and, 234, 235 
Sulfamate, ammonium, herbi- 
cidal effects of, 210 
Sulfhydryl compounds, cell 
permeability, 334 
Sulfur 
damage by, 317 
metabolism and, 44, 45 
nitrogen fixation and, 45 
Sulfur dioxide 
chlorophyll and, 294 
damage by, 293-302 
smog and, 313 
fate in leaves, 298 


Tr 


Temperature, see Frost re- 
sistance; and Heat re- 
sistance 

Thiamine, synthesis of, in 
roots, 235 

Tissue culture 








in vitro, 284-87 
ions and, 231-32 
morphogenesis in, 284-89 
nutritional requirements 
in, 231-40 
requirements for, 285, 286 
nitrogen sources, 286 
respiration in, 239 
vitamins and, 235-36 
Trail study, 299-301 
Transpiration, herbicide 
movement and, 211 
Transport of ion, 17, 18 
Tricarboxylic acid cycle, 
see Citric acid cycle 
Trichloroacetates, herbici- 
dal effects of, 210 
2,4,5-Trichlorophenoxyace - 
tic acid (2,4,5-T), on 
woody species, 218 
Trioses, photosynthetic 
origin of, 92-96, 104 
Triphosphopyridine nucleo- 
tide, photolysis and, 
108, 111 
Trypsin, auxin release by, 
171 
Tryptophane 
auxin production from, 238 
formation of, 183 
indoleacetaldehyde and, 
82 


indoleacetic acid from, 
170, 171, 179-81 
zinc and, 184 
Tubers, auxin in, 186, 189 
Tumors, plant 
auxin and, 239 
barbiturates and, 239 
tissue culture of, 232 
Tyrosinase, activity of, 
boron and, 36 
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Uranium, yeast metabolism 
and, 8 

Urethane, photosynthesis 
and, 61, 64, 67, 72 


Vv 


Vacuoles, membrane of, ion 
transfer and, 16 
Vascular plants 
morphogenesis in, experi- 
mental, 269-89 
see also Apical meristems 
Viruses, osmotic behavior 
of, 335 
Vitamin By9 
cobalt and, 40 
porphyrin synthesis and, 
123 


Vitamins 

morphogenesis and, 287 

nitrate assimilation and, 
236 

synthesis of, 236 

tissue content of, herbicides 
and, 212 

tissue culture and, 235, 236 
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Water 

active transport of, 334 

deprivation of, see Drought 
resistance 

exchange in frog skin, 328 

heat resistance and, 261 

photolysis of, 107 

tissue content of 

drought resistance and, 
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frost resistance and, 248 
transport of, in xylem, 17 
Weeds, control of, 119-221 
see also Dinitro-alkyl- 
phenols; Phenoxyacetic 
acid derivatives; and 
individual species 
Woody species, weed control 
of, 218 
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Xylem, water and salt 
transport in, 17-19 
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Yeast 
carbon metabolism of, 161 
cobalt and, 40 
decarboxylation by, 30, 31 
mycelial development, 40 
Pasteur effect in, 152, 155, 
157 
phosphate uptake of, 325 
phosphorylation and, 25 
enzymes of, 26, 28 
potassium exchange of, 331 
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Zinc 
auxin production and, 38, 184 
deficiency of, 37, 38 
enzyme activity and, 37, 38 
in leaves, 5 
nutrition and, 37, 38 
organic complexes with, 5 
tissue culture and, 233 
tryptophane formation and, 

184 

uptake of, 8 





